Functional analysis of FABP3 in the milk fat synthesis signaling pathway of dairy cow mammary epithelial cells.
Milk fat is the major energy component of milk, and regulation of its production relies on transcription factors sterol regulatory element-binding protein 1 (SREBP1) and peroxisome proliferator-activated receptor gamma (PPARγ). As one of the target genes of SREBP1 and PPARγ, fatty acid-binding protein 3(FABP3) is the main protein allowing for rapid diffusion and selective targeting of long-chain fatty acids toward specific organelles for metabolism. Whether FABP3 plays an important role in milk fat synthesis signaling pathway is largely unknown. In this study, we observed the effects of FABP3 overexpression and gene silencing in dairy cow mammary epithelial cells, as well as the effects of oleic acid, stearic acid, and palmitic acid on the expressions of FABP3 and lipid droplet formation, by using quantitative reverse transcriptase (qRT)-PCR, Western blotting, and fluorescent immunostaining techniques. FABP3 upregulated the expression of SREBP1 and PPARγ to increase lipid droplet accumulation. Oleic acid, stearic acid, and palmitic acid also increased lipid droplet accumulation by affecting expression of FABP3. These findings shed new insights for understanding the mechanism of FABP3 in regulating milk fat synthesis.